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APPENDIX 1 
 

PRIMARY CALL RECEIVER WORKLOAD 

Change in the Average Number of Calls to the 
Comm Center by Hour of the Day 

2001 & 1998 
Hour 2001 1998 % Difference 

0 49.9 52.2 -4.50% 

1 42.4 42.8 -0.78% 

2 34.9 37.1 -5.80% 

3 27.3 27.8 -1.65% 

4 24.5 24.9 -1.55% 

5 25.7 25.4 1.17% 

6 37.0 35.4 4.43% 

7 55.3 52.9 4.56% 

8 80.3 77.7 3.36% 

9 88.3 90.5 -2.43% 

10 96.2 94.5 1.81% 

11 99.9 96.8 3.27% 

12 103.3 98.0 5.43% 

13 106.2 102.5 3.56% 

14 111.6 114.2 -2.29% 

15 114.9 115.1 -0.23% 

16 115.8 115.2 0.49% 

17 116.3 115.2 0.95% 

18 108.8 108.8 -0.04% 

19 99.3 101.4 -2.08% 

20 93.4 96.7 -3.40% 

21 89.1 94.1 -5.30% 

22 83.8 87.6 -4.31% 

23 63.4 66.1 -4.01% 
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Total Call Volume from Black Bar Reports 

 1998 2001 

January  55,675  51,117 

February  27,589  47,955 

March  55,710  53,786 

April  54,097  52,117 

May  56,612  57,437 

June  60,256  60,047 

July  60,489  64,934 

August  61,512  63,617 

September  56,082  58,073 

October  55,375  58,902 

November  53,164  51,126 

December  56,268  53,322 

TOTAL  652,829  672,433 
Note: Due to technical difficulties, the Comm Center’s equipment did not collect 
data during the following times: several days in February 1998, one day in April 
1998, three days in July 1998, one partial day in February 2001, one day in April 
2001 and two days in November 2001. 
Source: Comm Center “Black Bar” call volume reports. 
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Calls per Call Receiver – Times of Significant Increase 

 
 
 
 
 
 
 
 
 
 
 

Quarter 1             
Weekdays Day Shift    Saturday Night Grave shift      
Hour 1998 2001   Hour 1998 2001       

7 11.5 11.9 4%  23 (sat) 10.4 11.5 10%      
8 16.6 20.1 21%  0 (sun) 10.5 10.4 -1%      
9 17.9 18.4 3%  1 10.1 12.0 19%      

10 18.4 21.2 15%  2 9.4 9.7 3%      
11 18.1 20.4 12%  3 8.3 8.7 5%      
12 18.3 22.1 21%  4 5.2 6.6 28%      
13 19.2 21.2 10%  5 5.9 7.7 31%      
14 20.7 22.1 7%  6 5.5 6.8 24%      

 shift average  12%   shift average  15%      
                            

Quarter 2              
Friday Day Shift    Weekday Day Shift    Weekday Grave Shift 
Hour 1998 2001   Hour 1998 2001   Hour 1998 2001  

7 12.4 14.5 16%  7 13.0 12.6 -2%  23 9.6 10.9 13% 
8 18.0 21.9 22%  8 19.3 21.0 9%  0 9.0 9.2 2% 
9 16.4 20.0 22%  9 18.6 21.4 15%  1 7.3 9.1 25% 

10 17.9 25.3 41%  10 20.2 24.6 22%  2 6.2 7.2 16% 
11 18.4 21.3 16%  11 18.6 20.4 10%  3 6.2 6.3 2% 
12 18.0 24.5 36%  12 18.1 21.8 20%  4 6.1 7.1 15% 
13 21.1 20.1 -5%  13 19.4 21.2 9%  5 6.7 7.2 7% 
14 22.6 20.9 -7%  14 20.9 22.6 8%  6 9.5 11.2 18% 

 shift average  18%   shift average  11%  shift average  12% 
              

Sunday Swing Shift    Saturday Swing Shift  Fri to Sat Grave Shift 
Hour 1998 2001   Hour 1998 2001   Hour 1998 2001  

15 12.3 13.3 8%  15 13.6 15.1 11%  23 (fri) 12.0 14.5 21% 
16 15.3 16.9 10%  16 16.3 19.2 18%  0 (sat) 11.0 12.8 16% 
17 15.1 17.5 16%  17 15.6 17.9 15%  1 10.4 11.6 12% 
18 15.8 17.3 10%  18 16.2 19.5 20%  2 10.0 10.0 -1% 
19 15.1 16.0 6%  19 17.2 17.3 0%  3 8.6 10.4 20% 
20 14.0 16.5 17%  20 16.3 17.2 6%  4 7.2 8.6 21% 
21 15.8 17.9 13%  21 18.0 19.3 7%  5 5.5 6.6 20% 
22 13.3 13.8 4%  22 18.2 18.8 3%  6 6.7 8.3 23% 

 shift average  11%   shift average  10%  shift average  16% 
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Calls per Call Receiver – Times of Significant Increase (Continued) 

 

Quarter 3        
Friday Day Shift    Weekdays Day Shift    Sunday Day Shift   
Hour 1998 2001   Hour 1998 2001   Hour 1998 2001  

7 12.9 12.7 -1%  7 11.4 11.9 5%  7 6.2 5.9 -5% 
8 16.3 20.5 25%  8 18.1 20.7 15%  8 11.7 13.2 13% 
9 18.3 21.6 18%  9 17.3 20.9 21%  9 13.0 14.1 8% 

10 21.0 25.8 23%  10 20.1 25.7 28%  10 18.3 22.4 22% 
11 21.4 20.6 -4%  11 19.8 20.9 6%  11 15.5 16.0 3% 
12 20.2 23.0 14%  12 18.1 22.4 24%  12 16.7 22.1 32% 
13 20.6 20.6 0%  13 19.5 21.4 10%  13 15.7 21.1 34% 
14 22.3 23.4 5%  14 22.1 23.2 5%  14 17.8 21.8 23% 

 shift average  10%   shift average  14%  shift average  16% 
              

Saturday Swing Shift    Weekday Grave  Shift    Fri to Sat Grave Shift   
Hour 1998 2001   Hour 1998 2001   Hour 1998 2001  

15 12.8 15.6 22%  23 10.9 14.3 31%  23 11.6 15.4 34% 
16 17.3 19.5 12%  0 10.0 12.0 20%  0 11.3 12.8 14% 
17 16.0 20.6 29%  1 8.4 10.5 25%  1 11.2 14.5 30% 
18 17.6 21.0 20%  2 7.3 7.8 8%  2 10.4 12.4 20% 
19 16.4 19.9 21%  3 6.8 7.3 7%  3 11.0 12.3 12% 
20 16.2 18.8 16%  4 7.2 7.5 4%  4 9.6 10.0 4% 
21 17.2 20.4 19%  5 7.0 8.1 15%  5 7.6 8.4 11% 
22 18.0 19.7 10%  6 10.7 12.2 14%  6 7.5 8.2 8% 

 shift average  19%   shift average  16%  shift average  8% 
                            

Quarter 4             
Sunday Day Shift    Saturday Day Shift    Friday Day Shift   
Hour 1998 2001   Hour 1998 2001   Hour 1998 2001   

7 6.6513 8.0449 21%  7 5.7552 7.199 25%  7 10.6 12 13% 
8 12.544 15.163 21%  8 12.66 14.66 16%  8 19.1 20.2 6% 
9 15.781 15.392 -2%  9 17.16 18.66 9%  9 18.3 20.5 12% 

10 18.188 25.263 39%  10 19.883 28.72 44%  10 21.2 23.4 11% 
11 16.59 17.342 5%  11 18.896 18.13 -4%  11 17.5 20.7 18% 
12 17.574 20.2 15%  12 19.592 21.28 9%  12 17.5 23.2 33% 
13 18.136 21.358 18%  13 19.886 20.86 5%  13 18.6 22.2 19% 
14 20.67 20.758 0%  14 20.631 20.64 0%  14 20.8 24.2 16% 

 shift average  14%   shift average  13%  shift average  16% 
              

Friday Swing Shift             
Hour 1998 2001            

15 17.146 18.202 6%           
16 20.532 26.082 27%           
17 20.168 25.321 26%           
18 19.11 25.238 32%           
19 17.544 20.181 15%           
20 17.182 19.923 16%           
21 15.119 18.227 21%           
22 17.243 19.331 12%           

shift average  19%           
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Avg Outbound Call Change
Qtr 1 Fridays 1998 to 2001

40%

-7%

-17%

9%
3%

21%

49%

21%
15%18%

9%

24%

-3%

32% 33%

2%

11%9%

-27%

46%

7%

35%

8%

32%

-40%

-30%

-20%

-10%

0%

10%

20%

30%

40%

50%

60%

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hour in the Day

 
Outbound Calls 

Quarter 1 Fridays 
Hour 1998 2001 % Change 

 0 9.00 12.62 40% 
 1 10.73 9.92 -7% 
 2 9.27 7.69 -17% 
 3 5.09 5.54 9% 
 4 4.91 5.08 3% 
 5 5.64 6.85 21% 
 6 8.91 13.31 49% 
 7 13.55 16.38 21% 
 8 13.00 15.00 15% 
 9 15.00 17.69 18% 
 10 13.91 18.31 32% 
 11 15.09 16.38 9% 
 12 16.00 19.77 24% 
 13 21.18 20.46 -3% 
 14 17.09 22.54 32% 
 15 23.18 25.08 8% 
 16 21.27 28.38 33% 
 17 20.09 27.15 35% 
 18 20.36 21.69 7% 
 19 17.55 25.54 46% 
 20 19.36 19.69 2% 
 21 18.36 20.38 11% 
 22 16.82 18.31 9% 
 23 21.18 15.54 -27% 
   15% 
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Instances When Call-Answering Performance Was Below 90% for an Hour 

Qtr 4 Saturdays  Qtr 4 Fridays 

 

Total 
Hours 
Missed 

Hours 
Missed in 

Busier 
Time %   

Total 
Hours 
Missed 

Hours 
Missed in 

Busier 
Time % 

1-Dec 6 4 67%  7-Dec 5 5 100% 
8-Dec 6 4 67%  14-Dec 7 7 100% 

15-Dec 4 2 50%  21-Dec 6 4 67% 
22-Dec 7 5 71%  28-Dec 13 13 100% 
29-Dec 2 2 100%      

         
3-Nov 4 3 75%  2-Nov 6 6 100% 

10-Nov 6 4 67%  9-Nov 7 7 100% 
17-Nov 4 4 100%  16-Nov 6 5 83% 
24-Nov 4 3 75%  23-Nov 5 4 80% 

     30-Nov 4 4 100% 
         

6-Oct 3 3 100%  5-Oct 9 9 100% 
13-Oct 5 3 60%  12-Oct 12 12 100% 
20-Oct 3 3 100%  19-Oct 9 9 100% 
27-Oct 7 5 71%  26-Oct 9 8 89% 

         
Qtr 1 Saturdays      

 

Total 
Hours 
Missed 

Hours 
Missed in 

Busier 
Time %      

3-Mar 5 4 80%      
10-Mar 7 3 43%      
17-Mar 3 3 100%      
24-Mar 7 4 57%      
31-Mar no data          

         
6-Jan 5 3 60%      

13-Jan 6 5 83%      
20-Jan 2 2 100%      
27-Jan 9 7 78%      

         
3-Feb 5 1 20%      

10-Feb 4 4 100%      
17-Feb 10 5 50%      
24-Feb 8 4 50%      
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APPENDIX 3 
 

MONTHLY INCIDENTS BY PRECINCT DISPATCH RADIO 
1999 - 2001 

 

North Precinct Incidents by Month
 1999-2001
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Southeast Precinct Incidents by Month 
1999-2001 
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Southwest Precinct Incidents by Month
1999-2001
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Shoreline Precinct Incidents by Month 
1999-2001 
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APPENDIX 4 
 

AVERAGE TALK TIME BY DISPATCH RADIO AND TIME 
SEPTEMBER 10-23, 2001 

 
Time of 

Day 
 

North 
 

Southeast 
 

Southwest 
 

Shoreline 
 

Metro 
Animal 
Control 

Total Talk 
Time 

12:00 AM 20.6% 27.8% 34.1% 4.6% 10.1% 0.0% 27.5% 
1:00 AM 22.4% 23.7% 29.2% 2.1% 12.8% 0.3% 25.1% 
2:00 AM 16.8% 22.1% 29.7% 1.2% 8.0% 0.2% 22.9% 
3:00 AM 20.4% 16.0% 27.3% 0.2% 2.1% 0.0% 21.3% 
4:00 AM 14.2% 12.0% 24.0% 0.0% 2.0% 0.0% 16.7% 
5:00 AM 13.8% 11.8% 18.1% 0.0% 2.9% 0.0% 14.6% 
6:00 AM 19.9% 18.8% 21.2% 0.0% 2.6% 0.0% 20.0% 
7:00 AM 18.9% 19.1% 19.1% 0.0% 3.4% 3.4% 19.0% 
8:00 AM 23.1% 21.3% 23.6% 0.0% 2.4% 3.5% 22.7% 
9:00 AM 19.0% 21.5% 27.2% 4.6% 2.6% 8.5% 22.6% 

10:00 AM 18.0% 20.8% 28.1% 7.7% 3.3% 10.1% 22.3% 
11:00 AM 15.6% 22.1% 28.9% 6.4% 2.3% 13.2% 22.2% 
12:00 PM 17.8% 23.9% 30.4% 8.0% 5.2% 10.9% 24.0% 
1:00 PM 17.2% 22.2% 26.9% 8.3% 5.0% 11.4% 22.1% 
2:00 PM 25.1% 30.2% 31.8% 8.4% 5.8% 10.3% 29.0% 
3:00 PM 22.0% 27.8% 29.4% 10.7% 6.1% 9.6% 26.4% 
4:00 PM 21.7% 28.5% 28.3% 11.5% 7.4% 9.3% 26.2% 
5:00 PM 25.0% 27.2% 30.4% 11.6% 6.2% 6.2% 27.5% 
6:00 PM 26.3% 28.9% 30.5% 11.0% 4.9% 4.2% 28.6% 
7:00 PM 26.3% 32.6% 32.1% 10.9% 4.3% 2.0% 30.3% 
8:00 PM 28.6% 33.8% 32.3% 9.1% 7.3% 0.5% 31.6% 
9:00 PM 30.3% 32.4% 32.0% 13.3% 6.1% 0.1% 31.6% 

10:00 PM 31.3% 36.1% 37.7% 9.9% 6.4% 0.0% 35.0% 
11:00 PM 27.0% 29.8% 37.0% 13.1% 3.9% 0.1% 31.2% 

Total 22% 25% 29% 8% 5% 4.3% 25.0% 
Day 19% 22% 26% 5% 4% 7.9% 21.9% 
Swing 26% 30% 31% 11% 6% 9.0% 28.9% 
Graveyard 21% 22% 30% 4% 6% 9.6% 24.3% 
Source: King County Radio Communication Services  
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APPENDIX 5 
 

CALCULATION OF ESTIMATED RELIEF FACTOR FOR COMMUNICATION 
SPECIALISTS 

 
A relief factor is used to determine the number of full time employees needed to cover a given 

position by making adjustments for time that employees are not available (such as having two 

days off a week, and time off for vacation and sick leave).  The table below demonstrates how the 

audit team developed an estimated relief factor for Communication Specialists to evaluate the 

staffing and budgetary impact of the Comm Center’s new staffing responsibilities.  

 

                                                 
29 “New employee” training time reflects actual training taken in 2000.  The time includes training for new and 
returning call receivers and for new dispatchers. 
30 Standard number of hours for which county employees are paid annually. 
31 Includes one hour per day for meal and break times, for each day worked. 
32 From Comm Center records for vacation time taken by Communication Specialists in 2000 only.  Supervisors and 
Data Control staff are not included. 
33 From payroll records for sick leave taken by Communication Specialists in 2000 only.  Supervisors and Data 
Control staff are not included. 

 With New Employee 
Training29 

Without New 
Employee Training 

Total paid work hours per year, per Comm Specialist30 2,088 2,088 

Average number of hours unavailable for scheduling   

Average meal and break hours per year31 217 238 

Average annual vacation hours32 162 162 

Average annual sick leave33 94 94 

Average hours spent in Call Receiver & Dispatcher training 235 Not included 

Other training Not included Not included 

Other leave (disability, bereavement, etc.) Not included Not included 

Comp time Not included Not included 

Sum of unavailable hours  708 494 

Average available hours per Comm Specialist 1380 1594 

Hours per year required to staff one 8-hour shift position, 
365 days a year 

2920 2920 

Relief Factor: Number of FTEs needed to staff one 8-hour 
shift position, 365 days a year  
(Hours per year required to staff a shift, divided by the average 
available hours per Comm Specialist) 

2.12 1.83 

FTEs required for a post requiring coverage 24 hours, 365 
days a year  
(Three 8-hour shift positions, multiplied by the relief factor) 

6.3 5.5 
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Important notes about this relief factor analysis: 

1. In addition to the actual staffing time required to cover positions in the Comm Center, there are 

typically a number of trainees who are in the “pipeline” to fill dispatcher and call receiver 

vacancies, but who are still unavailable for scheduling.  This training time is part of the “fully 

loaded” staffing requirements (and budgetary costs) of staffing Comm Center positions, and 

needs to be included when resource and staffing needs are planned. 

Therefore, when adjusting for the addition (or subtraction) of new dispatch or call receiver 

positions, or when calculating the staffing requirements and costs of providing Comm Center 

services to other agencies, the Comm Center should use a staffing relief factor that includes 

time for new employee training.   If a relief factor is not used and new employee training is not 

included, the Comm Center will not have sufficient staff (and the KCSO will not receive sufficient 

funds from other agencies) to cover the positions.   

2. When scheduling coverage for an individual position, a dispatch radio for example, new 

employee training should not be included in the relief factor calculation.  This is because the 

employees are already trained and will not be missing work to attend training.  The table above 

reflects an estimated relief factor without new employee training. 

3. The average training, vacation, and sick leave figures listed above are based on only one year 

of data and are thus not representative of Comm Center averages over time.  When developing 

its relief factor, the Comm Center should develop averages from several years of data, or the 

resulting relief factor may under, or over, estimate staffing needs. 

4. Information on the amount of other types of employee leave taken, such as for professional 

development training, disability, bereavement, and comp time, is not included in the audit’s relief 

factor calculations.  The Comm Center should include the average amount of time employees 

are absent for these reasons when developing its relief factor. 
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APPENDIX 6 
 

ESTIMATED COST AND STAFFING ANALYSIS FOR 
METRO TRANSIT POLICE AND ANIMAL CONTROL DISPATCHING 

 
 

      
      

Estimated cost of one Comm Center FTE* $87,881  
   
Metro Dispatch Radio     

Current Arrangement   
FTE given Comm Center for Metro dispatchers 3.5  

Total $ needed for 3.5 FTEs $307,584   
Current Metro Funding $250,000   

Current FTEs funded 2.8  
Difference in $ ($57,584)  

   

Fully-funded scenario 
With New Hire 

Training** 
Without New 

Hire Training*** 

FTEs needed 4.9 4.2 
Total funding needed $430,617  $369,100 

Current funding $250,000  $250,000  

Funding Difference ($180,617) ($119,100) 

   
Animal Control Funding   

FTEs needed 3.2 3.2 
Total funding needed $281,219 $278,952 

   
*Source : KCSO's Budget and Finance Division     
** Using an estimated relief factor of 2.12   
***Using an estimated relief factor of 1.83   
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APPENDIX 7 
 
 

SHERIFF’S OFFICE RESPONSE 
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APPENDIX 8 
 

AUDITOR’S COMMENTS TO THE SHERIFF’S OFFICE’S RESPONSE 
 

Following the receipt of the Sheriff’s Office’s response to our final draft report, the audit staff 

discussed and clarified some aspects of the response with Sheriff’s Office management.  

 
Recommendation 2-6-2 (Page 39).  The Sheriff’s Office’s response indicates they will begin 

using the 6.3 staffing factor and develop one that includes training time.  Audit staff clarified with 

Sheriff’s Office management that the 6.3 staffing factor already includes new employee training.  

Per Appendix 5 of the report, the staffing factor without new employee training is 5.5.  We also 

clarified that the KCSO understands that the relief factors in our report are estimates and that 

the Sheriff’s Office will develop their own factors based on comprehensive data. 

 
Recommendation 2-9 (Page 45).  In response to audit staff questions regarding 

implementation of the vapor position recommendation, the Sheriff’s Office clarified that they 

intend to first restore the Comm Center to full staffing and will then reassess the need to use the 

vapor positions in light of fiscal constraints and Comm Center performance.  Audit staff agrees 

that this is a reasonable approach, one that is consistent with the recommendation to use the 

vapor positions to the extent possible without creating a year end budget deficit.  The audit team 

would like to add that backfill overtime expenditures should also be considered when evaluating 

use of the vapor positions, because at some point, depending on the vacancy level, it will be 

more cost effective to hire into the vapor positions than to pay overtime. 

 
Recommendation 2-10 (Page 49).  Recognizing that staff training, data collection, and 

potentially new software are needed to implement this recommendation, the audit team believes 

the Sheriff’s Office’s approach is reasonable.  As discussed in the report, adjusting staffing 

levels according to performance data is an important part of ongoing performance monitoring.  

However, the audit team would like to emphasize that staffing levels derived from queuing 

analysis are the best gauge of the personnel needed to meet a call answering standard.  

Adjusting staffing levels without an analytical basis will initially be less accurate and will require 

more time to achieve the desired balance between staffing and performance.  Because current 

staffing levels are at times significantly out of line with call volumes, the Sheriff’s Office will want 

to undertake this project soon if it wants to quickly improve performance.  To help facilitate this 

project, the audit team will give the Sheriff’s Office the data and analysis completed for this 

audit, and will provide technical advice on using queuing analysis to update staffing levels. 
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